Backgrounds/Aims: Early laparoscopic cholecystectomy is considered as the standard treatment of acute cholecystitis. However, whether this procedure is desirable in elderly patients with acute cholecystitis is not clearly elucidated. In this study, we aimed to evaluate the effects of thorough preoperative assessment and consultation for complications on clinical outcomes in elderly patients over 65 and over 80 years. Methods: We retrospectively analyzed 205 patients who were diagnosed with acute cholecystitis between January 2010 and April 2018. The patients were assigned to three groups: group A (aged ＜65 years), group B, (aged between 65 and 79 years), and group C (aged ＞79 years). Laparoscopic cholecystectomy was performed after preoperative evaluation, such as echocardiography, pulmonary function test, and consultation about past history. Results: Significant differences were not found in the complication rate among the age groups. Open conversion was required in eight of the 114 patients in group A, seven of the 70 patients in group B, and one of the 21 patients in group C. However, no statistical significance was found. Moreover, no difference was noted in the start of the meal and the period from surgery to last visit, but hospital stay after surgery was longer in groups b and c. Conclusions: When sufficient preoperative assessment and treatment were performed, complication and conversion rates were not significantly different among the age groups. In extremely elderly patients, preoperative evaluation and elective laparoscopic cholecystectomy were desirable. (Ann Hepatobiliary Pancreat Surg 2018;22:374-379)
INTRODUCTION
Increasing elderly population due to development of health care and improvement of nutrition is a worldwide phenomenon. The prevalence of gallstones has been increasing with age, affecting up to 30% of individuals over 60 years and up to 80% of individuals over 90 years. 1, 2 Thus, the number of acute cholecystitis (AC) in the elderly is increasing.
In young and otherwise healthy patients, early laparoscopic cholecystectomy (LC) is considered as the standard treatment of AC. [3] [4] [5] [6] [7] [8] However, whether early LC is desirable in elderly patients with AC remains controversial. LC for elderly patients with AC represents a complex challenge due to the increased potential risk of perioperative morbidity and mortality. 9 Elderly patients may have many comorbid conditions, which are associated with increased postoperative LC complications. 10 Many studies have demonstrated the advantages of LC for elderly patients, comparing perioperative outcomes of early cholecystectomy in elderly and younger patients.
However, several of them showed no difference in postoperative morbidity or mortality. [11] [12] [13] A recent meta-analysis of systematic review has shown that careful selection of elderly patients contributes to a better perioperative outcome, 14 but there is no uniform guidance on selection or preoperative assessment. In particular, few studies have investigated LC in patients older than 80 years, 15, 16 despite the increasing prevalence.
In this study, we reviewed our experience in the management of acute AC retrospectively. We aimed to evaluate the effects of our preoperative management on clin-ical outcomes for patients over 65 and over 80. 
MATERIALS AND METHODS

RESULTS
The number of AC in the elderly is increasing due to aging.
Old age is often associated with complications and limited functional reserve. Some studies considered aged over 80 years as a separate group because of worst outcomes. 15, 16, 19 A study has shown that the need for transfusions and mechanical ventilation was more than three times in patients with LC aged over 80 years. 19 This study was designed to assess the suitability of LC in old age, and patients aged over 80 years were considered as a separate group. Thus, the outcomes of LC in elderly patients and 79 years; and group C, 21 patients older than 80 years. Table 1 shows the preoperative characteristics of the participants. Gender distribution was not significantly different among the three groups. For assessment of physical status, ASA score was obtained. ASA score was significantly higher in groups B and C than in group A.
Albumin was significantly higher in group A than in groups B and C. Body mass index was not significantly different among the three groups.
Preoperative PTGBD was performed more frequently in old age groups. The chi-square test showed a significant difference among the groups. However, no significant difference was found in endoscopic retrograde cholangiopancreatography frequency. Laboratory values, WBC counts, aspartate aminotransferase, alanine aminotransferase, and serum total bilirubin levels were not significantly different among the groups. Intraabdominal surgery history was also not significantly different. Table 2 shows the underlying disease of each group.
There were significant differences in patient's underlying disease among the age groups. Diabetes and hypertension are more prevalent in group C. However, other diseases are more prevalent in group B. Eighty years old is an extremely old age; many patients with severe past history possibly die before the age of 80 years.
No significant difference was found in the complication rate among the groups ( Variables for postoperative recovery are shown in Table 4 . The number of days to start drinking water was about two days in each group. The period from surgery to last visit date also showed no difference among the groups. However, group C stayed longer in the hospital after surgery than group A. Operating time and blood loss were not significantly different among the three groups.
DISCUSSION
ASA score was significantly higher in groups B and C, and the underlying disease was also higher. These results indicate that the physical status of the elderly patients was worse. In groups B and C, more PTGBD was performed. 
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In older patients, symptom presentation was delayed, and the severity of AC was high at admission. 20 Older patients had more comorbidity, and several evaluations were performed before surgery. Thus, PTGBD was chosen more frequently as a bridging procedure.
No significant differences were found in conversion rate, surgical complications, and non-surgical complications among the age groups. Length of hospital stay showed difference among the age groups indicating that older people needed more time for postoperative recovery.
No significant differences in clinical outcome were found in groups B and C owing to careful preoperative assess-ment and management.
In a retrospective study, complication rate and operating time are statistically significantly higher in age groups over 80 years. 16 Other studies also supported poor outcomes in elderly patients who underwent LC. 15, 19, 21 However, assessment of preoperative patient conditions was not conducted in these studies. The poor clinical outcomes of older patients in existing studies are likely due to occult comorbidity. There is also a problem with delayed presentation of LC symptoms in the elderly. 20 Our research concluded that surgery is safe if sufficient pre-operative assessment is carried out not only for people Previous studies showed that almost half of the patients undergoing PTGBD alone develop further episodes of cholecystitis within 3 years. 22, 23 Percutaneous cholecystostomy has been utilized as a bridge to delayed LC even in patients with severe comorbidities or evidence for severe cholecystitis. 24, 25 In this study, patients with PTGBD underwent LC after preoperative assessment and hemodynamic stabilization.
Whether the conversion rate of LC is rising in elderly patients is controversial. Sutcliffe et al. 26 reported that old age is a risk factor for the conversion in LC. In our study, the conversion rate was not statistically different depending on the age group. The increase in PTGBD rate was observed as the cause of the decrease in conversion rate in old age. Ultrasound-guided percutaneous cholecystostomy has many benefits: it can identify gallstone in common bile duct and anatomical abnormality in biliary tree. We were able to lower the possibility of conversion by using this procedure. Several studies have reported lower conversion rates in LC after PTGBD. There were four options for treating AC in older patients. Based on existing findings, conservative treatment is considered inappropriate. 14, 20 Almost half of the patients treated with PTGBD eventually undergo cholecystectomy. 22 Thus, drainage alone is not the definitive treatment for AC. In young and otherwise healthy patients, early LC is the standard of choice. A recent meta-analysis of observational studies has shown that old age is associated with an increased risk of conversion. 26 Another study proved that old age is independently associated with increased complications. 31 In our practice, LC was performed when patients recovered to the point where the ASA score was less than four points. The treatment results of older patients in this study were not statistically significantly different compared with those of younger patients. In older patients and patients with underlying diseases, LC after PTGBD, with preoperative assessment may reduce the risk of surgery. A recent meta-analysis also supports this result. 30 In conclusion, a thorough preoperative evaluation and
